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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/US94/00757 



I. Basis of the report 



1 . This report has been drawn on the basis of (Substitute sheets which have been Jurnished to the receiving Office in response to an invitation 
under Article 14 are referred to in this report as "originally filed" and are not annexed to the report since they do not contain amendments): 



in 



the international application as originally filed. 



the description, pages 1-143 



pages NONE 
pages NONE 
pages 



| x| the claims, Nos. 1-43 



Nos. NONE 



Nos. NONE 
Nos. NONE 
Nos. 



j x| the drawings, sheets/fig 1-26 



sheets/fig NONE 



sheets/fig NONE 
sheets/fig 



, as originally filed. 
, filed with the demand. 
, filed with the letter of . 
, filed with the letter of . 



, as originally filed. 

, as amended under Article 19. 

, filed with the demand. 

, filed with the letter of 

, filed with the letter of 



, as originally filed. 
, filed with the demand. 
, filed with the letter of . 
, filed with the letter of . 



2. The amendments have resulted in the cancellation of: 

| x| the description, pages NONE . 

[^1 the claims, Nos. NQNE . 

| x| the drawings, sheets/fig NONE . 

3. j j This report has been established as if (some of) the amendments had not been made, since they have been considered 

to go beyond the disclosure as filed, as indicated in the -Supple mental Box Additional observations below (Rule 70.2(c)). 

4. Additional observations, if necessary: 
NONE 



i 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. STATEMENT 

Novelty (N) Claims 1^2 YES 

Claims NONE NO 

Inventive Step (IS) Claims NONE YES 

Claims 1^2 NO 

Industrial Applicability (IA) Claims 1-43 YES 

Claims NONE NO 



2. CITATIONS AND EXPLANATIONS 

Claims 1-3, 5-12, 18-21, 26-34, 36, and 39-43 lack an inventive step under PCT Article 33(3) as being obvious over Livingston 
et al (Cancer Res) in view of Ritter et al (1991) and Livingston et al (U.S. Pat 5,102,663) and Ritter et al (1990). 

Livingston et al disclose a vaccine administered to melanoma patients for stimulating the production of antibodies 
directed against a carbohydrate epitope on the ganglioside, GM2 (p 7046-7048). Livingston et al teach that the vaccine is 
administered at a concentrations of 100, 200, or 300 fig with an adjuvant, Bacillus Calmette-Guerin (BCG), and a 
pharmaceutical^ acceptable vehicle, phosphate buffered saline, (p 7046 column 1 paragraph 3 and paragraph bridging p 7046 
and 7047). Livingston et al teach that melanoma recurrence was delayed in patients developing GM2 antibodies after vaccination 
(p 1074 paragraph 1 and column 2, paragraph 2). Livingston et al teach that more patients produced IgM antibodies that IgG 
antibodies to the GM2 (p 7047 paragraph bridging columns 1 and 2). Livingston et al also teach the gangliosides GM2, GD2, 
and GD3 are expressed on the cell surface of human malignant melanomas (p 7045, column 1 paragraph 2). Livingston et al 
do not teach the conjugation of the GM2 vaccine with Keyhole Limpet Hemocyanin (KLH). Livingston et al also do not teach 
the use of any other gangliosides in a vaccine preparation. 

Ritter et al (1991) teach that IgG responses to gangliosides may be increased by the covalent attachment of foreign 
carrier proteins such as KLH to the gangliosides resulting in the T cell help necessary for the response (p 406, paragraph 1). 
Ritter et al discloses that the advantage of inducing an IgG antibody response (vs IgM) against gangliosides. is that IgG a) has 
a higher affinity; b) is better able to penetrate solid tissues; c) is able to mediate antibody-dependent cell-mediated cytotoxicity; 
d) and is generally detectable in the serum for longer periods after immunization. Livingston et al (U.S. Pat 5,102,663) teach 
that the gangliosides GM3, GM2, GD3, GD2, GT3, and O-acetyl GD3 are gangliosides that are prominent cell-membrane 
components of melanoma and other tumors of neuroectodermal origin (column 1 lines 22-28). Ritter et al (1990) teach that GD3 
derivatives such as GD3 lactone are more immunogenic that GD3 (abstract). 

It would have been obvious to one of ordinary skill in the art (Continued on Supplemental Sheet.) 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/US94/00757 



VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
Claims 7 and 43 are objected to because they are duplicate claims. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 
PCT/US94/00757 



Vm. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are 
fully supported by the description, are made: 

The description of the invention does not satisfy PCT Article 5 in that the invention must be disclosed in a manner 
sufficiently clear and complete to be carried out by a person skilled in the art. 

The description discloses antibodies generated as a result of administration of a ganglioside GM2 vaccine are associated 
with a favorable prognosis in patients with melanoma. The description does not teach that vaccines using GM2 or other 
gangliosides are able to prevent other forms of cancer. Bystryn teaches that for cancer immunotherapy to be effective the 
immune responses induced must be directed to antigens being expressed by the tumor being treated. Bystryn discloses the pattern 
of tumor antigens expressed by cancers of the same histological type in different individuals is variable. Bystryn also teaches 
that there is variation in the pattern of tumor antigens expressed by different tumor cells of the same histological type in the same 
individual (p 84 paragraph 1). Furthermore, the profile of tumor antigens expressed by a tumor during its progression may be 
altered by the immune response of the host as a result of antigenic modulation. Bystryn also discloses that as a consequence of 
this variability it is unlikely that vaccines prepared from a single tumor antigen will be effective against a broad range of tumors 
of the same histological type and for the same reason autologous vaccines may not be effective against other tumor cells in the 
same patient (p 84, column 1). Therefore, due to the variability of tumor antigens both within an individual and among different 
individuals, it is unpredictable whether the claimed gangliosides would be effective in treating other forms of cancer. 

The description teaches a method for preparing GD3 and GM2 ganglioside conjugate vaccines. The description does 
not provide guidance on the synthesis of conjugates with other gangliosides or chemically modified gangliosides. As described 
in the description (p 19) the ganglioside region of attachment to the carrier protein is important in maintaining the antigenicity 
of the ganglioside. Due to the variations in both the carbohydrate and ceramide portions of various gangliosides, it is not clear 
if the method used to conjugate GD3 and GM2 to KLH could be applied to other gangliosides and still maintain the antigenicity 
of other gangliosides. 

Claims 1-43 are objected to under PCT Article 6 because they are not fully supported by the disclosure for the reasons 
set forth above. 
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Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of: Boxes I - VIII Sheet 10 

V. 2. REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Continued): 

to modify the vaccine taught by Livingston et al by conjugating the GM2 ganglioside to KLH, or to a derivative of 
KLH, because the conjugated vaccine would be expected to enhance the IgG response to the ganglioside, as 
taught by Ritter et al (1991), thus providing the advantages taught above by Ritter et al (1991). It would have 
also have been obvious to substitute any of the gangliosides GM3, GD2, GD3, GT3 or O-acetyl GD3 for the GM2 
ganglioside in the vaccine because they are all prominent cell-membrane components of melanoma as taught by 
Livingston et al (U.S. Pat 5,102,663) and one of ordinary skill in the art would expect that IgG antibodies against 
these gangliosides would react with the melanoma cells. It would also have been obvious to substitute GD3 
lactone for the GM2 ganglioside in the vaccine because GD3 lactone is more immunogenic than GD3, as taught 
by Ritter et al (1990), and would be expected to produce and enhanced antibody response compared to GD3. It 
would have been obvious to optimize the concentration of the oligosaccharide in the vaccine composition 
because such optimization constitutes routine experimentation and is within the skill of the ordinary artisan. 



Claims 4, 13-17 and 35 lack an inventive step under PCT Article 33(3) as being obvious over Livingston 
et al (Cancer Res) in view of Ritter et al (1991) and Livingston et al (U.S. at 5,102,663) and Ritter et al (1990) 
as applied to claims 1-3, 5-12, 18-21, 26-34, 36, and 39-43 above, and further in view of Kensil et al and 
Marciani et al. 

The teachings of Livingston et at (Cancer Res) and Ritter et al (1991) and Livingston et al (U.S. Pat 
5,102,663) and Ritter et al (1990) are set forth above. It would have been obvious to one of ordinary skill in the 
art to modify the vaccine taught by Livingston et al by conjugating the GM2, or other gangliosides, to KLH for 
the reasons set forth above. The above cited art does not teach the use of QS21 as an adjuvant. 

Kensil et al teach that QS21 produced a higher antibody response that aluminum hydroxide (p 433, 
column 2, paragraph 4 and Fig. 3). Kensil et al also teach that the immune responses obtained with QS21 
reached a plateau at doses between 10 and 80 //g in mice (p 433, column 1, paragraph 3). Marciani et al teach 
the use of QS21 as an adjuvant in a vaccine at concentrations of 10 and 20 jjq (p 91, column 2, paragraph 4 
and p 93, paragraph 1). Marciani et al also teach that the QS21 adjuvant did not cause a toxic reaction in cats 
(p 93, paragraph 1). 

It would have been obvious to one of ordinary skill in the art to add QS21 as an adjuvant to the vaccine 
taught by the above cited art because QS21 produces a higher antibody response than the commonly used 
adjuvant, aluminum hydroxide, as taught by Kensil et al, and QS21 is not toxic to animals as taught by Marciani 
et al. It would also have been obvious to use doses of between 10 and 200//g because the immune response 
obtained with QS21 plateaus at doses between 10 and 80 //g and optimization of the dose according to the 
subject receiving the vaccine is within the skill of the ordinary artisan. 

Claims 22-25, 37 and 38 lack an inventive step under PCT Article 33(3) as being obvious over 
Livingston et al (Cancer Res) in view of Ritter et al (1991) and Livingston et al (U.S. Pat 5,102,663) and Ritter et 
al (1990) as applied to claims 1-3, 5-12, 18-21, 26-34, 36, and 39-43 above, and further in view of Irie et al. 

The teachings of Livingston et al (Cancer Res) and Ritter et al (1991) and Livingston et al (U.S. Pat 
5,102,663) and Ritter et al (1990) are set forth above. It would have been obvious to one of ordinary skill in the 
art to modify the vaccine taught by Livingston et al by conjugating the GM2, or other gangliosides, to KLH for 
the reasons set forth above. The above cited art does not teach administration of the vaccine for treating cancer 
of epithelial origin or for producing antibodies to gangliosides found in the stroma of cancer. 

Irie et al teach that the ganglioside GM2 is found on or in tumors of a variety of histological types 
including melanoma and breast carcinomas (column 1, lines 28-31). It would have been obvious to one of 
ordinary skill in the art to administer the vaccine taught by the above cited art to patients afflicted with or 
susceptible to cancer of an epithelial origin (e.g. breast carcinomas) because the ganglioside GM2 is found in the 
stroma of the tumor as taught by Irie et al and one of ordinary skill in the art would expect that the antibodies 
produced by the vaccine react with the tumor and either treat or prevent the cancer. 



MEW CITATIONS 

Cancer and Metastasis Reviews, Volume 9, issued 1990, J.C. Bystryn, "Tumor Vaccines", pages 81-91, see 
pages 83-84. 
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The applicant 



Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 



When? 
How? 
Also 



See the time limit indicated above. The applicant may, before th e e xpiration of that time limit, r e qu e ot this 
Authority to grant an extension., oee Rule 66.2(d). 

By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3. 
For the form and the language of the amendments, see Rules 66.8 and 66.9. 



For an additional opportunity to submit amendments, see Rule 66.4. 
For the examiner's obligation to consider amendments and/or arguments, see Rule 66.4 bis. 
For an informal communication with the examiner, see Rule 66.6. 
If no reply is filed, the international preliminary examination report will be established on the basis of this opinion. 

4. The final date by which the international preliminary 

examination report must be established according to Rule 69.2 is: 22 MAY 1995 ^ 
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WRITTEN OPINION 



International application No. 
PCTAJS94/00757 



I. Basis of the opinion 



1. This opinion has been drawn on the basis of (Substitute sheets which liave been furnished to tixe receiving Office in response to an 
invitation under Article 14 are referred to in this opinion as "originally filed".): 



| x[ the international application as originally filed. 

| x[ the description, pages i-* 43 , as originally filed. 



pages 
pages 



NONE 



NONE 



, filed with the demand. 
, filed with the letter of 



0 



the claims, 



1-43 



NONE 



Nos. . 

Nos. 

Nos. NQNE 
Nos. NONE 



, as originally filed. 

, as amended under Article 19. 

, filed with the demand. 

, filed with the letter of 



1 x| the drawings, sheets/fig 1-26 , as originally filed. 

sheets/fig NQNE , filed with the demand. 

sheets/fig NONE , filed with the letter of. 



2. The amendments have resulted in the cancellation of: 
| x| the description, pages NONE 



[x\ the claims, Nos. NQNE 



NONE 



j x| the drawings, sheets/ffg 

3. This opinion has been established as if (some of) the amendments had not been made, since they have been considered 

to go beyond the disclosure as filed, as indicated in the Supplomontal Box Additional observations below (Rule 70.2(c)). 



4. Additional observations, if necessary: 
NONE 
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WRITTEN OPINION 
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V, Reasoned statement under Rule 66.2(a) (ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. STATEMENT 

Novelty (N) Claims 1^43 YES 

Claims NONE NO 

Inventive Step (IS) Claims NONE YES 

Claims 1^3 NO 

Industrial Applicability (IA) Claims M3 YES 

Claims NONE NO 



2. CITATIONS AND EXPLANATIONS 

Claims 1-3, 5-12, 18-21 , 26-34, 36, and 39-43 lack an inventive step under PCT Article 33(3) as being obvious over Livingston 
et al (Cancer Research) in view of Ritter et al (1991) and Livingston et al (U.S. Pat. 5,102,663) and Ritter et al (1990). 

Livingston et al disclose a vaccine administered to melanoma patients for stimulating the production of antibodies 
directed against a carbohydrate epitope on the gangtioside, GM2 (p. 7046-7048). Livingston et al teach that the vaccine is 
administered at a concentrations of 100, 200, or 300 /*g with an adjuvant, Bacillus Calmette-Guerin (BCG), and a 
pharmaceutical^ acceptable vehicle, phosphate buffered saline, (p. 7046 column 1, paragraph 3 and paragraph bridging pp. 7046 
and 7047). Livingston et al teach that melanoma recurrence was delayed in patients developing GM2 antibodies after vaccination 
(p. 1074 paragraph 1 and column 2, paragraph 2). Livingston et al teach that more patients produced IgM antibodies that IgG 
antibodies to the GM2 (p. 7047 paragraph bridging columns 1 and 2). Livingston et al also teach the gangliosides GM2, GD2, 
and GD3 are expressed on the cell surface of human malignant melanomas (p. 7045, column 1, paragraph 2). Livingston et al 
do not teach the conjugation of the GM2 vaccine with Keyhole Limpet Hemocyanin (KLH). Livingston et al also do not teach 
the use of any other gangliosides in a vaccine preparation. 

Ritter et al (1991) teach that IgG responses to gangliosides may be increased by the covalent attachment of foreign 
carrier proteins such as KLH to the gangliosides resulting in the T cell help necessary for the response (p. 406, paragraph 1). 
Ritter et al discloses that the advantage of inducing an IgG antibody response (vs IgM) against gangliosides is that IgG a) has 
a higher affinity; b) is better able to penetrate solid tissues; c) is able to mediate antibody-dependent cell-mediated cytotoxicity; 
d) and is generally detectable in the serum for longer periods after immunization. Livingston et al (U.S. Pat. 5,102,663) teach 
that the gangliosides GM3, GM2, GD3, GD2, GT3, and O-acetyl GD3 are gangliosides that are prominent cell-membrane 
components of melanoma and other tumors of neuroectodermal origin (column 1, lines 22-28). Ritter et al (1990) teach that 
GD3 derivatives such as GD3 lactone are more immunogenic that GD3 (abstract). 

It would have been obvious to one of ordinary skill in the art (Continued on Supplemental Sheet.) 



Form PCT/IPEA/408 (Box V) (January 1994)* 



WRITTEN OPINION 



International application No. 
PCT/US94/00757 



VII. Certain defects in the international application 



The following defects in the form or contents of the international application have been noted: 
Claims 7 and 43 are objected to because they are duplicate claims. 
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WRITTEN OPINION 
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PCT/US94/00757 



Vm. Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are 
fully supported by the description, are made: 

The description of the invention does nofsatisfy PCT Article 5 in that the invention must be disclosed in a manner 
sufficiently clear and complete to be carried out by a person skilled in the art. 

The description discloses antibodies generated as a result of administration of a ganglioside GM2 vaccine are associated 
with a favorable prognosis in patients with melanoma. The description does not teach that vaccines using GM2 or other 
gangliosides are able to prevent other forms of cancer. Bystryn teaches that for cancer immunotherapy to be effective the 
immune responses induced must be directed to antigens being expressed by the tumor being treated. Bystryn discloses the pattern 
of tumor antigens expressed by cancers of the same histological type in different individuals is variable. Bystryn also teaches 
that there is variation in the pattern of tumor antigens expressed by different tumor cells of the same histological type in the same 
individual (p. 84 paragraph 1). Furthermore, the profile of tumor antigens expressed by a tumor during its progression may be 
altered by the immune response of the host as a result of antigenic modulation. Bystryn also discloses that as a consequence of 
this variability it is unlikely that vaccines prepared from a single tumor antigen will be effective against a broad range of tumors 
of the same histological type and for the same reason autologous vaccines may not be effective against other tumor cells in the 
same patient (p. 84, column 1). Therefore, due to the variability of tumor antigens both within an individual and among different 
individuals, it is unpredictable whether the claimed gangliosides would be effective in treating other forms of cancer. 

The description teaches a method for preparing GD3 and GM2 ganglioside conjugate vaccines. The description does 
not provide guidance on the synthesis of conjugates with other gangliosides or chemically modified gangliosides. As described 
in the description (p. 19) the ganglioside region of attachment to the carrier protein is important in maintaining the antigenicity 
of the ganglioside. Due to the variations in both the carbohydrate and ceramide portions of various gangliosides, it is not clear 
if the method used to conjugate GD3 and GM2 to KLH could be applied to other gangliosides and still maintain the antigenicity 
of other gangliosides. 

Claims 1-43 are objected to under PCT Article 6 because they are not fully supported by the disclosure for the reasons 
set forth above. 
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preparing the International Preliminary Examination Report. 

V. 2. REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Continued): 

to modify the vaccine taught by Livingston et al by conjugating the GM2 ganglioside to KLH, or to a derivative of 
KLH, because the conjugated vaccine would be expected to enhance the IgG response to the ganglioside, as 
taught by Ritter et al (1991), thus providing the advantages taught above by Ritter et al (1991). It would have 
also have been obvious to substitute any of the gangliosides GM3, GD2, GD3, GT3 or O-acetyl GD3 for the GM2 
ganglioside in the vaccine because they are all prominent cell-membrane components of melanoma as taught by 
Livingston et al (U.S. Pat. 5,102,663) and one of ordinary skill in the art would expect that IgG antibodies 
against these gangliosides would react with the melanoma cells. It would also have been obvious to substitute 
GD3 lactone for the GM2 ganglioside in the vaccine because GD3 lactone is more immunogenic than GD3, as 
taught by Ritter et al (1990), and would be expected to produce and enhanced antibody response compared to 
GD3. It would have been obvious to optimize the concentration of the oligosaccharide in the vaccine 
composition because such optimization constitutes routine experimentation and is within the skill of the ordinary 
artisan. 



Claims 4, 13-17 and 35 lack an inventive step under PCT Article 33(3) as being obvious over Livingston 
et al (Cancer Research) in view of Ritter et al (1991) and Livingston et al (U.S. Pat. 5,102,663) and Ritter et al 
(1990) as applied to claims 1-3, 5-12, 18-21, 26-34, 36, and 39-43 above, and further in view of Kensil et al 
and Marciani et al. 

The teachings of Livingston et al (Cancer Research) and Ritter et al (1991) and Livingston et al (U.S. 
Pat. 5,102,663) and Ritter et al (1990) are set forth above. It would have been obvious to one of ordinary skill in 
the art to modify the vaccine taught by Livingston et al by conjugating the GM2 f or other gangliosides, to KLH 
for the reasons set forth above. The above cited art does not teach the use of QS21 as an adjuvant. 

Kensil et al teach that QS21 produced a higher antibody response that aluminum hydroxide (p. 433, 
column 2, paragraph 4 and Fig. 3). Kensil et al also teach that the immune responses obtained with QS21 
reached a plateau at doses between 10 and 80 /yg in mice (p. 433, column 1, paragraph 3). Marciani et al teach 
the use of QS21 as an adjuvant in a vaccine at concentrations of 10 and 20 jjq (p. 91, column 2, paragraph 4 
and p. 93, paragraph 1). Marciani et al also teach that the QS21 adjuvant did not cause a toxic reaction in cats 
(p. 93, paragraph 1). 

It would have been obvious to one of ordinary skill in the art to add QS21 as an adjuvant to the vaccine 
taught by the above cited art because QS21 produces a higher antibody response than the commonly used 
adjuvant, aluminum hydroxide, as taught by Kensil et al, and QS21 is not toxic to animals as taught by Marciani 
et al. It would also have been obvious to use doses of between 10 and 200 jjq because the immune response 
obtained with QS21 plateaus at doses between 10 and 80 /jg and optimization of the dose according to the 
subject receiving the vaccine is within the skill of the ordinary artisan. 

Claims 22-25, 37 and 38 lack an inventive step under PCT Article 33(3) as being obvious over 
Livingston et al (Cancer Research) in view of Ritter et al (1991) and Livingston et al (U.S. Pat. 5,102,663) and 
Ritter et al (1990) as applied to claims 1-3, 5-12, 18-21, 26-34, 36, and 39-43 above, and further in view of 
Irie et al. 

The teachings of Livingston et al (Cancer Research) and Ritter et al (1991) and Livingston et al (U.S. 
Pat. 5,102,663) and Ritter et al (1990) are set forth above. It would have been obvious to one of ordinary skill in 
the art to modify the vaccine taught by Livingston et al by conjugating the GM2, or other gangliosides, to KLH 
for the reasons set forth above. The above cited art does not teach administration of the vaccine for treating 
cancer of epithelial origin or for producing antibodies to gangliosides found in the stroma of cancer. 

Irie et al teach that the ganglioside GM2 is found on or in tumors of a variety of histological types 
including melanoma and breast carcinomas (column 1, lines 28-31). It would have been obvious to one of 
ordinary skill in the art to administer the vaccine taught by the above cited art to patients afflicted with or 
susceptible to cancer of an epithelial origin (e.g. breast carcinomas) because the ganglioside GM2 is found in the 
stroma of the tumor as taught by Irie et al and one of ordinary skill in the art would expect that the antibodies 
produced by the vaccine react with the tumor and either treat or prevent the cancer. 
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